Abstract. Transparent exopolymer particles (TEP) are a class of gel particles produced mainly by 36 microorganisms. TEP play an important role in the ocean carbon cycle, affect sea-air gas exchange and 37 contribute to organic aerosols. The first step to evaluate the TEP influence in these processes is the 38 prediction of TEP occurrence in the ocean. Yet, little is known about the physical and biological variables 39 
Picoplankton abundance 176
To enumerate picoplankton cells, samples (4.5 mL) were fixed with 1 % paraformaldehyde plus 0.05 % 177 glutaraldehyde (final concentrations), let fix for 15 min. at room temperature, deep frozen in liquid 178 nitrogen and stored frozen at -80 °C. Samples were then analysed 6 months after the cruise end, using a 179 FACS Calibur (Becton and Dickinson) flow cytometer equipped with a 15 mW argon-ion laser emitting 180 at 488 nm. Before analysis, samples were thawed and we added 10 μL per 600 μL sample of a 10 Data were gated and counted in the SSC vs FL1 plot using the BD CellQuest TM software. HPA was 198 expressed in cells mL -1 . In order to estimate the numbers of HP, the numbers of cyanobacteria 199 (Prochlorococcus and Synechococcus) measured in the same but non-stained samples were subtracted 200 from the total number of prokaryotes counted. HPA was converted into carbon unit (prok-C) using the 201 conversion factor of 12 fg C cell -1 (Lee and Fuhrman, 1987; Christian and Karl, 1994) . 202
Statistical analyses 203
We used the R software package (RStudio Team, 2016) , which corresponded to a biomass of 8.58 ± 4.16 µg C L -1 . TEP 233 concentration in this region ranged from 54.2 to 131.7 µg XG eq L -1 (average 73.9 ± 27.3 µg XG eq L -1 ). 234
In the station 8 we sampled the edge of the CU. The decrease in silicate (0.26 µmol L -1 ) was accompanied 235 by a relative increase of diatoms (9.4-fold increase) and dinoflagellates (1.3-fold increase) with respect 236 to surrounding stations (Fig. 2, b,e) . Prochlorococcus abundance decreased to 9 × 10 3 cell mL -1 and a 237 biomass of 0.46 µg C L -1 . In this station, TEP concentrations were the highest found along the whole 238 transect (446.7 µg XG eq L -1 ) but the Chl a concentration (0.25 mg m -3 ) was lower than in the neighbour 239 region. Consequently the TEP:Chl a ratio was the highest found in the whole transect (1760.4). Moving 240 south, the North Tropical Gyre (stations 9 to 13) showed an increase of silicate concentration, from 0.20 241 to 0.79 µmol L -1 . The Chl a concentration ranged from 0.41 to 0.57 mg m -3 (Fig. 2 c) . In the northernmost 242 part of this region (stations 9 to 11), phytoplankton biomass was dominated by Synechococcus, with an 243 average of 7.7 × 10 4 ± 0.8 × 10 4 cells mL -1 , which corresponded to a biomass of 13.5 ± 1.4 µg C L -1 . By 244 contrast, the southernmost stations (12 and 13) were dominated by Prochlorococcus, with an average of 245 2.6 × 10 5 ± 0.5 × 10 5 cells mL -1 , that corresponded to a biomass of 13.2 ± 2.7 µg C L -1 (Fig. 2 The southernmost part of the transect corresponded to the SWAS (stations 32 to 41). In this region, 259 temperature (7.6-13.9 ºC) and salinity (32.6-33.6) were lower on average than those found in the OAO 260 ( the SWAS (average 73.2 ± 36.2 %). POC was not analysed in the CU (Fig. 3) . 282
To better explore the importance of TEP-C with respect to other major quantifiable POC pools, we 283 estimated phytoplankton (phyto-C) and heterotrophic prokaryotes (prok-C) biomass throughout the 284 whole cruise (Fig. 2) . By comparison with phyto-C and prok-C, TEP-C contributed the most to the POC 285 pool in both the OAO and SWAS, but not significantly in the SWAS. Phyto-C represented the second 286 most important POC fraction (average OAO: 32.3 %; average SWAS: 61.6 %) (Fig. 3) Table 2 ). TEP concentrations we measured across the OAO 315 (CU included) study fall generally within the range reported in other studies from the open ocean (Table  316 2). However our levels are higher than those observed in the Mediterranean Sea Both in the OAO and SWAS, TEP comprised the largest share of the POC pool, whereas phyto-C was 359 the second most important contributor to POC (Fig. 3) . Only in one station of the SWAS phyto-C 360 dominated the TEP-C. The contribution of the phyto-C and prok-C to the POC pool should be taken 361 with caution, as the glass fibre filters (nominal pore size 0.7 µm) used to analyse POC could have not 362 retained all the small phytoplankton organisms and prokaryotes (Gasol and Morán, 1999) 
Main drivers of TEP distribution in the surface ocean 375
In order to better understand and even predict the occurrence of TEP in the surface ocean, it is important 376 to describe their distribution together those of their main sources (phytoplankton and heterotrophic 377 prokaryotes) and environmental modulators. However, most of the previous studies of TEP in the Atlantic 378
Ocean were restricted to local areas, and, to our knowledge, only one included a complete description of 379 these variables together in a long transect (Mazuecos, 2015) . 380
381
Our dataset suggests that phytoplankton is the main driver of TEP distribution in the surface Atlantic 382
Ocean at the horizontal scale, since significant positive relationships were observed between TEP and 383 both Chl a and phytoplankton biomass (Table 3) . It is worth noting that Chl a was a good estimator of 384 phytoplankton biomass when the entire cruise is considered, as these variables were tightly related (R 2 = 385 0.79, p-value< 0.001, n = 36). The slope of the log converted TEP-Chl a relationship for the whole study 386 (β = 0.66 ± 0.08, Table 3 ) was within the upper range amongst published data (Fig. 4) , and the slope in 387 the OAO (β = 1.13 ± 0.20) was the highest reported so far (Table 3, Fig. 4 ). In the SWAS, the TEP-Chl a 388 relationship was not significant (p-value> 0.05), yet it was for TEP vs phytoplankton biomass (see 389 below). 390
391
The TEP:Chl a ratios were significantly (p< 0.001) higher in the OAO (both including or excluding the 392 CU) than in the SWAS (Table 1) In the OAO, the phytoplankton groups that showed a significant (p< 0.05) positive relationship to TEP 417 and hence were candidates to be considered as the main producers of TEP or their precursors were 418
Synechococcus, picoeukaryotes, diatoms, dinoflagellates and "other microalgae" (Table 3 1996). In the OAO, despite the lack of a relationship between log converted TEP-HPA, multiple 465 regression analyses showed that both phytoplankton and HP contributed significantly to explain TEP 466 concentration variance (Table 4) . 467 468 In summary, our study describes for the first time the horizontal distribution of TEP across a North-South 469 transect in the Atlantic Ocean. TEP constituted a large portion of the POC pool, larger than phytoplankton 470 at most stations and always larger than heterotrophic prokaryotic biomass. This supports the important 471 role of TEP in the carbon cycle. The drivers of TEP distribution were primarily phytoplankton and, to a 472 lesser extent, heterotrophic prokaryotes. We call for the need to carry out more extensive studies in the 473 ocean, both spatially and temporally, in order to better predict the occurrence of TEP and incorporate 474 diagnostic relationships in model projections. These diagnostic studies must be combined with further 475 process studies if we are to relate TEP concentrations and stickiness to important biogeochemical 476 processes such as microbial colonization of particles, organic matter export to the deep ocean, gas 477 exchange at the air-water interface and organic aerosol formation. ) and TEP:Chl a ratio (mean ± SE and/or range) available in the literature. bdl: below detection limit. 
